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Intensive long-term photoeletri photometry of lassial T Tauri stars (CTTS) anprovide fundamental new information that helps to understand stars in the early stagesof evolution. CTTS typially have spetral types from F to K, exhibit weak H� andCa IIH&K emissions, have broad absorption lines (implying rapid rotation), and areloated well above the main-sequene. One of the brightest arhetypial CTT stars, SUAurigae (HD 282624; G2 IIIe; hV i = +9:m20; hB � V i = +0:m90) is observed to undergorapid and dramati light variations. These light variations appear not to be aompaniedby spetral hanges (Herbst & Shevhenko, 1999). This implies possible obsuration of thestar by dust with properties similar to the interstellar medium (ISM). In a previous paperby the authors (DeWarf et al., 1998; hereafter Paper I), the interstellar absorption of SUAur was determined, and when ombined with the Hipparos distane, yielded estimatesof its absolute magnitude and intrinsi olors. These values plaed SU Aur about 1.8mag above the main-sequene for its respetive unreddened spetral type. In Paper I,SU Aur was plotted on pre-main sequene (PMS) evolution traks and an age of about 4Myrs and a mass of 1:9� 0:1 M� was asertained. The observations presented here weremade using the 0.8-m Four College Automati Photoeletri Telesope (APT), in Arizona.This onentrated (nightly) photometry, has began in Otober 1993 and ontinuing to thepresent, is made in the Str�omgren uvby system. A desription of the instrumentation,observing, and redution proedure is given in Paper I.After analyzing the data olleted sine 1993, large (�V � �y � 0:m40) \elipse-like"dimming events have been observed frequently. Representative photometry from the1998/99 observing season is shown in Fig. 1. In the �gure the Str�omgren b magnitudesand the orresponding Str�omgren [1℄ and [m1℄ indies (Str�omgren, 1966; Crawford &Mandwewala, 1976) are plotted against Helioentri Julian Day. As shown, the lightvariations of SU Aur, like many T Tauri stars, are ompliated. In addition to the short-term \dips" in the light urve, the star also varies on time sales of days, months, andyears. Exluding the dips, the overall light variations in b are between bmax ' +9:m75to bmin ' +10:m20 over September 1998 to Marh 1999. As shown in the upper panel ofFig. 1, four large dimming events were observed nearly 48 days apart, lasting several dayseah. To understand the possible ause of suh drops, the reddening-independent [1℄ and[m1℄ indies were alulated. For data from 1993 to the present we �nd average values of0:m30 � 0:m060 and 0:m50 � 0:m087 for [1℄ and [m1℄ respetively. As seen in Fig. 1, theseindies do not show any signi�ant variation, though the b �lter light varies by more than
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0:m75. It is therefore reasonable to onlude that orbiting onentrations of dust ouldprodue the observed dimming events, and that this dust has properties similar to thatof the ISM. CTT stars are pre-main sequene objets that have extensive aretion disksand SU Aur has a large infrared exess implying a large irumstellar loud. Hene, itis possible that these dimming events were aused by onentrations of matter orbitingin the outer regions of the disk, by lumps of material surrounding a forming planet, orfrom dust louds ondensing from ejeted matter and, in the proess, obsuring the star.
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Figure 1. The 1998/99 b �lter light urve for SU Aur is shown in the top panel with the Str�omgren[1℄ and [m1℄ indies in the lower panel. The referene lines in the lower panel represent the averagevalues sine 1993. Although there are dramati drops in mean light, the indies remain relativelyuna�eted. This implies obsuration by dust with properties similar to ISM dust. We �nd averagemaximum light levels during this epoh to be about 12.0, 10.8, 9.9, 9.4 mag for u, v, b, and y.
The aretion disk and the possible onentrations of matter orbiting around SU Aurare likely being observed nearly edge-on. From spekle interferometry taken along a N-Sposition angle (DeWarf & Dyk, 1993), the star appears to have no measurable projetedspatial extent beyond about 29 AU in the L0 band (3.8 �m). Using the IRAS uxes (IRASPoint Soure Catalog; Joint IRAS Siene Working Group, 1988), the spetral slope asde�ned by Adams et al. (1987)

� = d log �F�d log � =) �12 � log �12F12�25F25log �12�25is �0:65 for the spetral region between 12 and 25 �m. Examples of stars that havesimilarly red spetral slopes are AFGL490, Elias 29, and HL Tau. These stars have
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resolved infrared emitting irumstellar material projeted out to about 1100, 600, and200 AU respetively (f DeWarf & Dyk, 1993). Of ourse, as Adams et al. (1988) hasshown, for irumstellar disk geometry, a high inlination angle will result in signi�antreddening. HL Tau is an exellent potential andidate for this type of geometry (Lay etal., 1997; Mundy et al., 1996; Sargent & Bekwith, 1991). Therefore, it is likely that forHL Tau and SU Aur, the atual (not just projeted) extent of the irumstellar materialis less than the extent of the material around either AFGL490 or Elias 29. The resultsof the spekle interferometry and partiularly red spetral slope imply that the infraredemitting region of SU Aur is on�ned to a disk, and that the disk is observed nearlyedge-on.
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Figure 2. Three relatively onstant setions of the SU Aurigae light urve. The rotational modulationof light due to starspots an be modelled by applying a diret (grid searh) parameter optimizationproedure. In all three ases a period of about 1.7 days was determined.
To �nd the rotation period of SU Aur from photometri data, appropriate setionsof the light urve needed to be isolated. The rotation period is determined from theshort-term, low amplitude, sinusoidal-like modulations in brightness due to the rotationale�ets of starspots. Many studies have established the rotation periods of T Tauri stars
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in this manner (see, for example, Bertout, 2000; Strassmeier et al., 1999). Suitable por-tions of the light urve would eah need to be � 10 days long | long enough to ontainsuÆient observations, but short enough to minimize the e�ets of possible spot reation,destrution, or migration. The setions seleted also need to be relatively onstant toavoid any rapid or signi�ant drop in ux levels due to obsuration. Examination of ourobservations revealed three suh regions, shown in Fig. 2. Using a straightforward sinu-soidal model, we applied a diret parameter optimization proedure to �nd the period ofrotation. This method is analogous to an iterative grid searh in whih eah of the inde-pendent parameters are varied separately until the minimum in the sum of the deviationsis ahieved. A period of approximately 1.7 days was found for eah of these setions. Forthe b observations, we �nd the full range of the light modulations to be 0:m064, 0:m098,and 0:m084 for the 1995, 1998, and 1999 setions shown in Fig. 2. Hartmann et al. (1986)report a projeted rotational veloity (v sin i) of 66:2� 4:6 km/se. From this high rota-tional veloity and the spekle interferometry results, we an assume that the inlination(i) is lose to 90Æ. Therefore, the radius of the star an be determined,Rrot sin i = Protv(sin i)=2� ' 2:2 R�:Given that L = 5:1 L� and Te� = 5550 K (Paper I), the above value an be ompared tothe photometrially determined radius,Rphot = qL=(4��T 4e�) ' 2:5 R�:Sine the visible light emissions ome from the star and reproessed light from the ex-tended irumstellar material, the photometrially determined overall luminosity shouldbe larger than the atual stellar luminosity. Also, the enshrouding dust would redden, andtherefore possibly lower, the photometrially determined e�etive temperature. Hene,the photometrially determined radius should be expeted to be larger than the atualradius of the star.This researh is supported by NSF/RUI Grants AST-93 15365 and AST-00 71260,whih we gratefully aknowledge.Referenes:Adams, F.C., Lada, C.J. & Shu, F.H., 1987, ApJ, 312, 788Adams, F.C., Lada, C.J. & Shu, F.H., 1988, ApJ, 326, 865Bertout, C., 2000, A&A, in pressCrawford, D.L. & Mandwewala N., 1976, PASP, 88, 917DeWarf, L.E. & Dyk, H.M., 1993, AJ, 105, 2211DeWarf, L.E., Guinan, E.F. & Shaughessy T.M., 1998, IBVS, No. 4551 (Paper I)Hartmann, L., Hewett, R., Stahler, S. & Mathieu, R.D., 1986, ApJ, 309, 275Herbst, W. & Shevhenko, V.S., 1999, AJ, 118, 1043Joint IRAS Siene Working Group, 1988, The Point Soure Catalog, Version 2 (U.S.GPO, Washington D.C.)Lay, O.P., Carlstrom, J.E. & Hills, R.E., 1997, ApJ, 489, 917Mundy, L.G., Looney, L.W., Erikson, W., Grossman, A., Welh, W.J., Forster, J.R.,Wright, M.C.H., Plambek, R.L., Lugten, J. & Thornton, D.D., 1996, ApJ, 464,L169Sargent, A.I. & Bekwith, S.V.W.T., 1991, ApJ, 382, L31Strassmeier, K.G., Serkowitsh, E. & Granzer, Th., 1999, A&A Supp., 140, 29Str�omgren, B., 1966, Ann. Rev. Astron. Astrophys., 4, 433


